The indirect technique for fluorescent antibody staining needs only one fluorescent conjugate to demonstrate several viruses, and is more sensitive than the direct method. For use in diagnostic laboratories, therefore, where the need is for identification of several viruses, the indirect method would seem to be the one of choice if suitable antiviral sera and fluorescent conjugates are available.
A commercially manufactured fluorescein conjugated antirabbit globulin from Baltimore Biological Laboratories was found to be satisfactory and was used for the study. Antiviral sera were therefore prepared in rabbits. The requirements of these antiviral sera are a reasonable viral antibody titre, a low tissue antibody, and a low non-specific reaction. Non-specificity and tissue antibody can be largely eliminated by absorption (Coons and Kaplan, 1950) , but to save another technical procedure the present paper investigates the possibility of producing sera sufficiently specific for use without absorption.
Three methods were tried: first, growth of virus in tissue of the same species as the animal used for preparation of antisera (in this case RK13 a continuous line of rabbit kidney cells); secondly, administration of virus intranasally as suggested by Hambling (1966) ; and thirdly, growth of virus in tissue unrelated to that used for diagnostic isolation.
Methods

GROWTH AND PREPARATION OF VIRUS
Most of the viruses grew fairly well in the tissues Received for publication 16 September 1970. selected. Respiratory syncytial virus was adapted to RK13 cells by a method to be described elsewhere. L132 is a line of human lung cells, for which we are indebted to Dr Bradburne of the Common Cold Research Unit.
Virus was obtained from respiratory syncytial, herpes, and mumps virus cultures by scraping cells off into the medium, treating the suspension in an ultrasonic bath for 30 sec, and centrifuging at 1,550 g for five minutes. The supernatant fluids from cultures of parainfluenza virus were centrifuged, and adenovirus cultures were frozen and thawed six times and centrifuged.
Virus given intranasally received no additional treatment. Virus given by injection was shaken with an equal volume of arcton 113 (ICI) and allowed to settle at room temperature.
IMMUNIZATION OF RABBITS
A summary of the schedules used for immunization is shown in Table I 0088% sodium bicarbonate and 05% foetal calf serum. Penicillin 100 units/ml, streptomycin 0-1 mg/ml, nystatin 25 units/ml, and tylosin 0 01 mg/ml were also added. Virus used for immunization was normally changed to serum-free medium.
STAINING
Virus of suitable concentration was grown overnight in tissue on 40 x 6 mm coverslips in 6 x i soda glass tubes. These were fixed in acetone for IOminutes, dried at room temperature, treated with dilutions of antiviral sera for 30 minutes at 36°C, and washed well in three changes of phosphate-buffered saline at pH 7*3. They were then treated with fluoresceinconjugated antirabbit globulin for 30 minutes at 36°C, washed as before with phosphate-buffered saline, rinsed in distilled water, and mounted in 70 % glycerol. The conjugate used was diluted 1:10 in saline and mixed with an equal volume of 0-2% naphthalene black, which masks non-specific staining. For antiserum titrations, but not for diagnostic use, the conjugate was added to dried coverslips. It was realized that this might increase background staining, but it was hoped that accuracy might be increased by avoiding an unmeasured dilution of conjugate.
MICROSCOPY
The microscope used was a Gillett and Sibert Conference microscope, with dark ground condenser and iodine quartz lamp. The primary filter was a combination of two Wratten gelatin filters nos. 32 and 38A sandwiched between 2 in. square coverglasses (Tomlinson, 1967) . The secondary filter was an orange LS/200. Using this filter combination fluorescence appears green and the negative background is red. Coverslips were read with a x 400 magnification. Non-viral green staining ranged from a dull green background to a bright fluorescent outlining of the cells. Some of the dull green staining was probably due to a non-specific reaction (Goldman, 1968) as it was present in normal rabbit sera of dilutions 1:4 to 1:16, and was unlikely therefore to be due to an immune tissue antibody. This dull green background was more marked if coverslips were allowed to dry before the addition of the fluorescein conjugate.
These facts made objective assessment of immune tissue antibody by fluorescence very difficult, and another measure had to be found. Complement fixation was the method chosen. Conclusions from complement-fixation results were found to apply to fluorescence in that sera with high tissue antibody by complement fixation gave more green staining of uninfected control coverslips than those without, and when infected coverslips were stained with these sera specific staining could be masked by antitissue reaction. Also, significant non-viral fluorescent outlining of cells was present only with sera that had a significant complement-fixation titre against the tissue used. Bradstreet and Taylor (1962) . Titres of less than 1:16 were ignored as these were sometimes present in normal rabbit serum.
Normal tissue antigen was made from confluent tubes. The cell sheets were scraped off into 1 ml of medium, treated in an ultrasonic bath for 30 sec, inactivated at 56°C for half an hour and used at a dilution of 1:2.
Viral antibody level was estimated by immunofluorescence with fourfold dilutions of serum from 1:16 to 1:4,096. The titre was taken as the highest dilution showing a definite specific fluorescence. For diagnosis the serum was used at approximately 10 times the titre.
Results
Results may be considered in two groups: first, development of unwanted antibodies to tissue used for growth of virus, and secondly development of specific antibody to virus.
ANTIBODY RESPONSE TO TISSUE
Results in Table II These results were supported by fluorescence. The respiratory syncytial and parainfluenza type 2 antisera gave satisfactory fluorescence in Hep2 and L132 cells respectively.
The mumps antiserum gave reasonable specific fluorescence on virus growing in monkey kidney cells, but in Hep2 the specific fluorescence was masked by antitissue reaction.
Demonstration of virus by immunofluorescence in RK13 cells was unsatisfactory whatever the antiviral serum used because the cells were grown with rabbit serum which reacted with the fluoresceinconjugated antirabbit globulin. In addition, complement-fixation tests were carried out using normal calf serum as antigen with the mumps antisera. One mumps antiserum had a titre of 1: 8 against calf serum.
SPECIFIC ANTIBODY RESPONSES MEASURED BY IMMUNOFLUORESCENCE AND COMPLEMENT FIXATION
The serum antibody responses of the rabbits to their respective viruses measured by immunofluorescence and complement fixation are shown in Table II .
The results show that immunofluorescence is more sensitive than complement fixation, and that in most Thus there was complete agreement between results by immunofluorescence and conventional methods, and diagnosis was possible one to three days after reception of the specimen.
